Over the past two decades, considerable attention has been given to the role of nonmaternal care (NMC) experiences in children's early cognitive and language development. Studies have suggested that NMC in the first year of life may either carry risks (Waldfogel, Han, & Brooks-Gunn, 2002) or be beneficial for children's cognitive and language development (Andersson, 1992) . Whereas some studies examined the features of NMC that may be related to its protective or detrimental impact, few tested the possibility that NMC may be more or less protective for children with different family backgrounds. For instance, NMC may be particularly beneficial for children who grow up in impoverished home environments. Conversely, NMC may be particularly detrimental for children who would otherwise benefit from an enriched home environment. Furthermore, the extent to which NMC may be beneficial or detrimental for subgroups of children may depend on the amount (e.g., part-time vs. full-time) of the experience.
The general purpose of the present study was to examine the moderating role of socioeconomic status (SES) in the association between NMC in the first year of life and children's receptive language skills prior to school entry. We refer to nonmaternal care (NMC) as the various forms of non-parental care experienced by preschool children (e.g., daycare centers, family daycare).
The moderating role of SES
Three types of interactions between socioeconomic and child-care contexts have been discussed: a) NMC may compensate for a low SES environment, b) NMC may represent an additional risk for children from a low SES background, or c) NMC may represent a risk for children from an adequate SES family.
The first type of interaction, termed compensatory or protective processes, suggests that a risk factor such as low SES may not lead to negative outcomes when a compensatory experience mitigates the risk. For instance, NMC may be particularly beneficial for low SES children, because NMC might provide cognitive stimulation and opportunities for learning that may not be available in the home. Several studies have shown that children from economically disadvantaged families are at increased risk of developing language problems (Hoff, 2003) . This association may come about because children from a disadvantaged background receive less verbal stimulation than other children. For instance, in a naturalistic study, Hart and Risley (1995) showed that the quantity of maternal speech differed as a function of family SES. Specifically, low SES families spent an average of 7 minutes per hour interacting with a child whereas higher SES families spent an average of 42 minutes per hour. To offset the detrimental effects of such early experiences, Hart and Risley (1995) recommended that low SES children experience full-time out-of-home care during the preschool years.
Experimental studies with random assignments such as the Infant Health and Development Program (IHDP) or Abecedarian projects provide convincing evidences that enrolment into early and intensive intervention programs can improve cognitive competence for at-risk children (Burchinal, Campbell, Bryant, Wasik, & Ramey, 1997; McCormick et al., 2006) .
Thus, full-time NMC that begins as early as infancy may be particularly beneficial for low SES children. In line with this hypothesis, Caughy, DiPietro, and Strobino (1994) showed, with a correlational design, that early entry into full-time NMC was associated with higher reading recognition abilities at 4 or 5 years of age for children from disadvantaged backgrounds. This relation was strongest if participation began before the child's first birthday.
A second possible interaction, termed multiple risks or risk accumulation, is that instead of being protective, NMC may represent an additional risk for children from already impoverished backgrounds. In line with this argument, Waldfogel and colleagues (2002) reported negative effects of full-time maternal employment (almost synonymous to NMC in that study) in the first year of life on low income children's PPVT-R and PIAT scores at 4 years.
A third type of interaction is that NMC acts as a risk factor for children from adequate SES families (i.e., lost resource). For instance, by receiving NMC, children from adequate SES families may be deprived of the stimulation and learning opportunities that would be provided by a resourceful parent. In this line, Caughy et al. (1994) reported that maternal employment in the first year of life was associated with lower PPVT-R scores at 4-5 years for children from high income households. However, there are indications that NMC may not be associated with language skills among children from adequate SES families (Erel, Oberman, & Yirmiya, 2000) .
Selection into NMC
An important issue in correlational child-care studies has been to account for the selection of children and families into NMC. There is evidence that the extent to which families make use of NMC is influenced by characteristics of the families that also represent risks for children's development. For instance, children from low SES families are less likely than those from middle or high SES families to receive NMC in toddlerhood (Borge, Rutter, Côté, & Tremblay, 2004) . Researchers have discussed other relations with family characteristics and child-care preference such as ethnicity (Early & Burchinal, 2001) , maternal education (Singer, Fuller, Keiley, & Wolf, 1998) , and family functioning (Borge et al., 2004) . If selection factors are not carefully controlled, it may not be possible to separate the effects of child-care from those generated by family factors. In the present study, we tested whether family and child characteristics that are related to receptive language skills influenced the choice of NMC versus MC in the first year of life with the objective of accounting for social selection if it was detected.
Research questions
Two main questions were addressed in this study. First, do family factors influence selection of NMC in the sample? Second, is the (potential) association between NMC and receptive language skills moderated by family SES? In other words, is NMC in the first year of life differentially associated with language skills in children from low SES families as compared to children from adequate SES families?
Method

Participants
The sample was drawn from the National Longitudinal Survey of Children and Youth (NLSCY). The NLSCY conducts biennial assessments of a representative sample of newborns to 11-year-old Canadian children living in private households. In each household, the person most-knowledgeable agent the child (PMKs) (the mothers of households) completed questionnaires that assessed parental and family characteristics along with the child's physical, cognitive and social development.
The NLSCY comprises several longitudinal and crosssectional samples, which forms an accelerated longitudinal design. For the first data collection (1994-95: Cycle 1) a sample of 22,831 children were surveyed. Data collections were then undertaken every 2 years (1996-97: Cycle 2; 1998 -99: Cycle 3, 2000 For this study, we selected a cross-section of infants from two cohorts who were between 0 and 11 months of age at the first (n ¼ 1,678), and second (n ¼ 1,415) data collection, resulting in a total sample of 3,093 children. Details about the study can be found in Statistics Canada website (http://www.statcan.ca).
Measures and procedure
Characteristics of the sample on key variables are summarized in Table 1 .
Dependent variable. Receptive language skills.
Receptive language skills were measured using the Peabody Picture Vocabulary Test Revised (PPVT-R) (Dunn & Dunn, 1981) . The child examined four pictures on an easel and had to identify the picture that matched the word the interviewer read out. It was administered to children aged 55.4 months (SD ¼ 4.5) in either English or French. A French version was developed and normed separately for children who took the test in French (Dunn, Theriault-Whalen, & Dunn, 1993) . The internal consistency (Mdn ¼ .82) and testretest reliability (Mdn ¼ .79) of the instrument are high, and it is correlated with other measures of vocabulary (Dunn & Dunn, 1981) . A total raw score was calculated for each child who completed the PPVT-R by computing correct responses. The raw scores were then converted into standardized scores based on age (i.e., M ¼ 100.0, SD ¼ 15.0). The mean PPVT-R scores was slightly higher for children from the second cohort (1996: Cycle 2; M ¼ 100.40, SD ¼ 15.32) than for children from the first cohort (1994: Cycle 1; M ¼ 98.18, SD ¼ 14.65, t (2,557) ¼ )3.74, p < .001). This cohort effect was controlled in the analyses.
Independent variables. Socioeconomic status. SES is
a composite measure based on the education (years of schooling) and occupation of the mother and spouse, and household income (Willms & Shields, 1996) . Occupation of the mother and spouse (ranging between 0 ¼ lowest and 16 ¼ highest) were based on a schema developed by Pineo, Porter, and McRoberts (1977) . Household income was obtained from the total family income and expressed in units of $1,000. Each of the five variables was standardized to have a mean of zero and a standard deviation of one. The SES composite was then calculated by taking the average of the five standardized variables. If one of the five variables had missing data due to non-response (refusal, don't know, etc.) then the average was taken over the remaining non-missing items. If there was no spouse/partner in the household then the average was taken over the mother-only variables. In this sample, the value for the SES score ranged from )2.72 to 2.82. The SES variable was split at the 25th percentile ().59) into two groups: 75% adequate SES (coded as 0); 25% low SES (coded as 1). We chose this cut-off point because it represents a risk condition and because it includes a sufficiently large portion of the population to have implication for public policy. In the average low SES family, parents had not completed high school, are unemployed or worked in an unskilled position, and annual household income was approximately 20,000$CAN. In the average high-SES family, the mother had a university degree and the father had a grade 13; the mother was employed as a semi-professional and the father as a semi-skilled clerical worker, and annual household income was approximately 57,000$.
Amount of NMC. Main types of NMC during the first year of life were distributed as follows: care in someone else's home by a non-relative (39.3%), care in a relative's home (23.7%), care in the child's home by a non-relative (12.4%) or relative (14.8%), or care in a day-care center (8.4%). Only 1.4% of children experienced other, non-defined types of NMC. Children spent on average 30.57 (SD ¼ 17.08) hours per week in various types of NMC (ranging between 1 and 120 hours per week). The majority of children did not change care arrangement in the first year (89.8%, n ¼ 690). Amount of care was measured by the number of hours per week in types of care in the first year of life. The variable was split into three categories: MC represented all children cared for at home by their mother; part-time NMC represented children who attended child-care for 1 to 24 hours per week; and full-time NMC represented children who attended child care more than 25 hours per week.
Potential selection factors. Child characteristics. Basic characteristics of the child such as sex, prematurity (child born in normal range or premature, i.e., 258 days or less), birth weight (normal or low, i.e., < 2,500 g), ethnicity (Caucasian or not Caucasian), age of child in months at first assessment, and a proxy of health at birth (i.e., Compared to other babies in general, would you say that your child's health at birth was: Good or not good?) were examined as potential selection factors. Temperament was assessed with 6 items from the Infant Characteristics Questionnaire (ICQ; Bates, 1987 ) (e.g., how often fussy per day). High values indicate a difficult temperament. The internal consistency was good (Cronbach's a was .78). The first language learned at Household characteristics. The PMKs provided information about the number of siblings from 0 to 18 years of age living in the child's household. The number of siblings varied between 0 and 9. Family functioning was assessed with twelve items reflecting the quality of family relationship, such as problem solving, communication, roles, affective responsiveness, and behavioral control (Boyle et al., 1987) . The scores ranged from 0 to 30 on the scale. A high value indicates a dysfunctional family environment. The internal consistency value for the items of these scales was above .90. The marital status of the family was dichotomized according to whether the family was intact or whether the parents had divorced, separated, remarried, or were widowed.
Maternal characteristics. Mothers reported the frequency of depressive symptoms experienced in the past week. The scale was a short version of the CES-D (Radloff, 1977) and included twelve items scored as 0 (never) to 4 (often). The scores ranged from 0 to 36 (Cronbach's a ¼ .94). Maternal age varied between 15 and 44 years. The working status of the mother was dichotomized: working or not working. Breast-feeding was represented by a dummy variable indicating whether the mother had or had not breast-fed the child. Maternal smoking during pregnancy was reflected in the number of cigarettes smoked per day. The scores ranged between 0 and 35 cigarettes/day.
Missing data
Approximately 82.7% (n ¼ 2,559) of the 3,093 children had completed data on the receptive language skills measure at age 4-5 years. Complete data for the multivariate model was available for 2,297 children.
Children retained for our analyses (n ¼ 2,297) were compared to excluded children (n ¼ 796). The Bonferroni correction was used for multiple group comparisons (p < .004). The two samples of children were not significantly different on PPVT-R scores and amount of NMC. However, they differed on SES, family functioning, and language first learned. Specifically, as compared to the analysis sample, the excluded sample had larger proportions of low SES children (32.9% vs. 22.4%; v 2 (2) ¼ 34.04, p < .001) and of children whose first language learned was neither French nor English (18.9% vs. 9.5%; v 2 (3) ¼ 60.17, p < .001) and had higher scores on the family dysfunction scale (M ¼ 8.4, SD ¼ 5.31 vs. M ¼ 7.35, SD ¼ 5.14), t (3,036) ¼ 4.80, p < .001). We conducted additional analyses to test whether result would have been different if we had a complete data set (see results section).
Data analysis
The main objective of the analyses was to examine the possibility that the association between amount of NMC in the first year of life and children's receptive language skills prior to school entry was moderated by the SES of the family. The statistical analyses were conducted in 3 steps.
In the first step, we searched, among 17 child, maternal and household characteristics, the variables that could bias the results by being associated with selection in amount of NMC and the PPVT-R. The variables tested for selection were age of the child in months at first assessment, sex of the child, ethnicity, health of the child at birth, birth weight, premature birth, breastfeeding, maternal smoking during pregnancy, family functioning, family status, working status, language, temperament, maternal age, maternal depression, SES, and number of siblings. First, using chi-squares or t-tests, we identified the variables significantly associated with selection of children into MC and NMC. Second, using correlation (Pearson's r) or t-tests, we searched among the same set of variables, those significantly associated with language skills. Variables were included as control in the regression models if they were significantly associated with MC/NMC and language skills.
In the second step, we tested the potentially moderating effect of SES in the association between amount of NMC in the first year of life and children's language skills. Hierarchical multiple regressions analyses were conducted where a) the PPVT-R score was used as dependent variable, and b) SES and amount of NMC, as well as the two-way interactions between those factors, were used as predictors. The models included controls for selection factors.
In the third step, Cohen's d effect sizes were calculated to describe the differences between NMC versus MC groups in standard deviation units on the receptive language skills outcome (Cohen, 1988) . Positive d's indicate higher PPVT-R scores in the NMC than the MC group while negative d's indicate lower PPVT-R scores in the NMC group. In all analyses, the longitudinal data were weighted to take into account non-respondents and the stratification design of the NLSCY.
Results
Testing for social selection into NMC
With regard to social selection, 10 variables (out of 17) met the selection criterion: 1. age of the child at first assessment; 2. birth weight; 3. breast-feeding; 4. first language learned at home; 5. smoking during pregnancy; 6. maternal depression; 7. maternal age; 8. number of siblings; 9. family functioning; and 10. SES. .63, p < .001) and they had lower PPVT-R scores (r ¼ ).14, p < .001). 10. Children from low SES families were more likely to be in MC (83.3%) than those who were not low on SES (72.4%), (v 2 (2) ¼ 38.78, p < .001) and they had a 6.02 points disadvantage on the PPVT-R (M ¼ 94.63, SD ¼ 14.78) compared with children who were not low on SES (M ¼ 100.66, SD ¼ 14.78, t(2,532) ¼ 8.63, p < .001).
Does SES moderate the association between amount of NMC and language skills?
The hierarchical regression included 3 steps. First, we entered the selection factors identified previously and the cohort variable. Second, we entered the main effects of the independent variables (SES, and amount of NMC) in order to examine their independent contribution. Finally, we added the two-way interaction between amount of NMC and SES. Table 2 reports the results of the hierarchical multiple regression for each step.
The amount of NMC in the first year of life did not contribute to the prediction of PPVT-R scores after Table 2 Hierarchical multiple regression testing SES as moderator of the association between amount of NMC and language skills (n ¼ 2,296)
Step 1 : taking the other variables into account. However, the two-way interaction between low SES and full-time NMC significantly predicted PPVT-R scores, indicating that full-time NMC was beneficial for language skills for children from low SES environment. Figure 1 illustrates the interaction effect using nonadjusted PPVT-R means.
We used SAS PROC MI to examine whether or not the listwise deleted results were consistent with 10 separate imputed results, i.e., that all 11 datasets were equal in population estimates. The results across the 11 different analyses were equivalent.
Effect sizes
The effect sizes, calculated with adjusted means 
Discussion
The objective of the study was to examine the moderating role of the SES in the association between NMC in the first year of life and children's receptive language skill prior to school entry among a large and nationally representative sample. In order to do so, it was essential to examine whether social selection factors were operating with regard to the children receiving or not receiving nonmaternal care. Ten selection factors were identified (SES, family functioning, maternal depression, maternal age, language first learned, siblings, birth weight, breastfeeding, smoking during pregnancy, and age of the child at first data collection) and controlled in the multivariate analyses.
The most important finding concerns the differential effects of NMC on children's receptive language skills for children from adequate and low SES families. Full-time NMC operated in opposite directions according the presence or absence of a family risk. Among children from low SES family, the compensatory/protective processes hypothesis was supported, suggesting that NMC acts as a protective factor. After controlling for various selection factors, full-time NMC in the first year of life was associated with an advantage of 8.21 standardized points on the PPVT-R (as compared with low SES children in MC). The beneficial effect of NMC for low SES children observed in the present study is consistent with previous longitudinal studies showing that NMC experiences might compensate for limited resources at home (Caughy et al., 1994) . Among adequate SES children, full-time NMC was not associated with PPVT-R scores, suggesting that NMC had a neutral effect when the home environment was adequate.
Strengths and limitations
This study offers some strong methodological features such as a large sample size, representative sample, longitudinal data from early infancy, replication of the key finding on two cohorts of children, and statistical control for possible confounding factors. Accordingly, the findings are likely to be generalizable to other populations within certain constraints.
However, there are also limitations. First, there were no measures of quality of NMC provided in the NLSCY, and it cannot be assumed that the findings will generalize to populations where the quality of NMC differs from that available in Canada. But, note that the mean level quality of NMC services in Canada (Goelman, Doherty, Lero, LaGrange, & Tougas, 2000; Japel, Côté, & Tremblay, 2005 ) is similar to that of several other industrialized countries (i.e., United States, Germany, Portugal, & Spain) (Cryer, Tietze, Burchinal, Leal, & Palacios, 1999; Vandell & Wolfe, 2000) . There is also evidence, in Canada as in the US, that children from less advantaged backgrounds are less likely to receive NMC, and that when they do, the services they receive tend to be of poorer quality (Japel et al., 2005; NICHD ECCRN, 2006) .This suggests that the beneficial effect of NMC for low SES children could be more pronounced if the quality of NMC services was taken into account. Future studies examining the impact of the quality of community-wide NMC services among low SES children are needed to examine this possibility.
Second, the main NMC arrangement selected by the parents of this sample was out-of-home family care. Because of the small sample size within the low SES segment of the sample, it was not possible to test whether the protective effect varied as a function of the type of NMC. Future studies are needed in order to test the possibility that other types of NMC services, such as center-based care, can have a similar protective effect. Third, in our representative Canadian sample, only 28.5% of families use some form of NMC for their infant. This is in sharp contrast with data from the US indicating that 80% of families use some form of NMC in the first year of life (NICHD ECCRN, 2006) . This discrepancy may come about because of the Canadian parental leave program. Most Canadian mothers have 6 to 12 months paid parental leave at the birth of a child, which makes MC a very common choice (71.5% in our sample). Because infants who received NMC may be from more privileged families, it was necessary to consider whether the interaction could be an artifact of social selection on the family's choice of NMC or MC. This possibility seems not plausible, because the significant moderating effect of SES applied after taking account of possible confounding variables. However, there is still possibility that the interaction effect reflects some unmeasured variables, such as quality of care.
Finally, there were significant differences between children who were included in the multivariate model and those who were not. For example, there was a higher proportion of low SES children among the participants who were not included in multivariate model due to missing data. However, we used SAS PROC MI to test whether results would have been different if we had a complete data set. The imputed data set showed that the missing data do not significantly affect the results.
Implications for social policy
The protective role of NMC in the first year of life for high-risk children was previously demonstrated experimentally (Campbell, Ramey, Pungello, Sparling, & Miller-Johnson, 2002) . But, our findings are novel in that they highlight the protective role of community-based child-care services for low SES children. Accordingly, our findings may be relevant for social policy programs. Thus, we highlighted the fact that policy programs should facilitate NMC services accessibility for at-risk children. In our representative sample, there were inequalities in NMC utilization indicating that low SES children were less likely to receive NMC. In Canada, employed families with low income are eligible to subsidies which may reduce the cost of child care. However, despite such subsidies programs, there is a relatively high proportion of low SES infants who remain in MC. This may come about because there are no child-care subsidies for the most vulnerable children: those whose mothers or fathers are unemployed. Policy programs should target the more vulnerable children and design child-care services better adapted to their special needs.
